Intracellular distribution of the vitamin D receptor in the brain: comparison with classic target tissues and redistribution with development.
Apart from its role in regulating calcium there is growing evidence that vitamin D is a neuroactive steroid capable of regulating multiple pathways important for both brain development and mature brain function. Vitamin D induces its genomic effects through its nuclear receptor the vitamin D receptor (VDR). Although there is abundant evidence for this receptor's presence in the mammalian brain from studies employing immunohistochemistry, Western blot or quantitative RNA studies there remains some dispute regarding the validity of these studies. In this study we provide unambiguous confirmation for the VDR in adult rodent brain using proteomic techniques. However Western blot experiments show that compared to more classic target organs such as the gut and kidney, VDR expression is quantitatively lower in the brain. In addition we have examined VDR subcellular distribution in the gut, kidney and brain from both embryonic and adult tissues. We show that in all embryonic tissues VDR distribution is mostly nuclear, however by adulthood it appears that at least in the gut and kidney, VDR presence in the plasma membrane is more prominent perhaps reflecting some change in VDR function with the maturation of these tissues. Finally the subcellular distribution of VDR in the embryo did not appear to be altered by vitamin D deficiency indicating that perhaps there are other mechanisms at play in vivo to stabilize this receptor in the absence of its ligand.